Objective To elucidate the associations between frequent headache and psychosocial factors in childhood and to determine whether such children are at an increased risk of headache, multiple physical symptoms, and psychiatric symptoms in adulthood.
Introduction
Headache is the most common somatic complaint in children.
1 Although headache is rare before the age of 4, its prevalence increases throughout childhood reaching a peak at about 13 years of age in both sexes. Estimates of prevalence vary according to age, definition of headache, and method of data collection, but in children of school age as many as 75% may experience headaches infrequently and about 10% have recurring headaches. [2] [3] [4] Reports have shown an association between headache in childhood and several psychosocial factors such as depression in the mother, depression in childhood, social disadvantage, and coming from a family with a history of "painful conditions." [5] [6] [7] [8] [9] [10] [11] Other reasons suggest that this complaint has a predominantly psychosocial basis. These include a lack of evidence for organic disease in most patients and a high rate of headache with recurrent abdominal pain, another common somatic complaint of children. 12 A recent prospective cohort study followed children with recurrent abdominal pain into adulthood. 13 As adults they had increased physical symptoms, but these were accounted for by the association with increased rates of psychiatric disorder. Additionally, a recent review of functional somatic symptoms in adulthood suggests that these syndromes share many factors, including psychological distress.
14 It thus seems plausible to speculate that headache in childhood may be associated with an increased risk of both psychological and somatic complaints in adulthood.
Little is known about the long term outcome of headache in childhood. Only one study has followed up children with migraine into adulthood. 15 Overall, 60% of those who had had migraine aged between 7 and 15 years were still experiencing migraine attacks 23 years later, but in half of these patients the attacks were neither as frequent nor as severe as in childhood. No study has yet reported in general on the outcome in adulthood of headache in childhood. Most studies have been cross sectional, often utilising populations of participants in clinical settings. Other prospective studies do not extend beyond adolescence. We aimed to elucidate the childhood associations between headache and psychosocial factors in a sample of the general population and to determine whether headache in childhood is associated with an increased risk of physical and psychiatric symptoms in adulthood. 1 2 
Participants and methods
The national child development study is an ongoing population based birth cohort study. Its origins lie in the perinatal mortality survey that collected data on the births of 17 414 infants born to parents residing in Great Britain between 3 and 9 March 1958, representing 98% of all births. Five subsequent sweeps of data collection occurred at ages 7, 11, 16, 23 , and 33. Information was collected from parents, medical staff, teachers, census records, and the participants themselves, by both postal questionnaire and interview. In 1991, 11 407 cohort members were interviewed, represent-ing 69% of the target population. The study has received approval from an ethics committee.
Variables in childhood
Headache-Parents were interviewed when the participants were aged 7 (1965) and 11 (1969) . On both occasions they were asked "does your child suffer from frequent headache or migraine?" An ordered categorical variable was created dividing participants into no headache at age 7 or 11, headache at either 7 or 11 only, and headache at both 7 and 11.
Familial illness-When the participant was aged 7 the presence of any mental illness in a family member (excluding the participant) was inquired after. When the participant was aged 16 his or her parents were asked about their own health; if they had any chronic illness, data about the chronicity of the condition were obtained. From this information a variable was created indicating no illness or illness of 5 years or less and illness of greater than 5 years. This allowed for participants at age 11 or younger who had a chronically ill parent to be distinguished from those after that age whose parents developed illness or who had no chronically ill parent.
Social circumstances-Social class at birth was derived from the father's occupation, determined during the perinatal mortality survey. Two variables were chosen to broadly represent familial and social adversity in early childhood. When the participants were aged 7 information was obtained from interviewing the parents regarding divorce or separation and whether the child had been separated from his or her mother for periods longer than a week before age 7.
Psychological health-When the participants were aged 7 the Bristol social adjustment guide was completed by their teachers. 16 The guide rates behaviour at school and consists of 146 items. From these, 12 syndrome scores can be derived, representing aspects of behavioural deviance. Scores for one of these syndromes-depression-were converted into a binary variable denoting "no depression" (score 0-4 of 12) and "some depression" ratings (score > 5 of 12).
Variables in adulthood
Multiple physical symptoms-At age 33 (1991) the participants were asked about the specific somatic symptoms of: backache, bad headaches, twitching of the face, head, or shoulders, indigestion, upset stomach, heart racing "like mad," pains in the eyes, rheumatism or fibrositis, and worries about health. Only those who endorsed three or more symptoms were deemed to have multiple symptoms. This definition broadly corresponds to the notion of "abridged somatisation,"
17 which is associated with major disability and is probably a clinically relevant level of symptomatology.
Headache-A binary variable denoting those participants who complained of frequent headache at age 33 was created.
Psychological health-When the participants were 33 they completed the 15 item psychological subscale of the malaise inventory, which measures the degree of psychiatric morbidity. 18 From this information a binary variable denoting the presence of four or more symptoms was derived.
Analytic strategy and methods
We used STATA release 5 (Stata, College Station, TX) for the management and analysis of all data. We compiled a risk set comprising those participants who had complete data for headache in childhood and associated variables of interest in childhood. We initially explored the relation between headache in childhood and the other variables in childhood including sex and social class, expressed both as percentages and as odds ratios with 95% confidence intervals. We used the likelihood ratio test for trend to examine associations involving ordered categorical variables.
We performed an unadjusted analysis of the association between both headache in childhood and the other psychosocial variables in childhood and the three outcomes in adulthood using logistic regression analysis. We then constructed a model incorporating all potential confounders for each outcome in adulthood, and we obtained fully adjusted odds ratios and 95% confidence intervals. We adjusted the models for the outcomes of multiple physical symptoms and headache in adulthood for psychiatric morbidity. We performed a subsidiary analysis excluding headache from the symptom list (but keeping the threshold for outcome definition at three or more symptoms) to give an indication of the extent to which any association found between exposure and multiple physical symptoms might be accounted for by headache in adulthood. Finally, we performed ordinal regression analysis on the fully adjusted models, with the absolute number of physical and psychiatric symptoms separately as outcomes. This technique generates a single odds ratio for ordered categorical outcomes that represents the odds of having the outcome for those with headache compared with those with no headache.
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Results
Follow up and representativeness
Overall, 11 407 of the original birth cohort of 17 414 participants were interviewed at age 33, representing 69% of the target population. Despite sample attrition, it has been shown elsewhere that the cohort remains largely representative, although the most disadvantaged groups may be underrepresented at age 23. 20 Complete data for the childhood variables of interest were available for 9841 participants. Some evidence showed that females were more likely to have complete data at age 7 (47% (n = 3561) of excluded participants versus 49% (n = 4837) of the risk set), and that those in the manual social class group were less likely to have complete data (74% (n = 4910) of excluded participants versus 72% (n = 7078) of the risk set).
Comparing data at age 7 and 11 showed no difference in the rate of follow up at age 11 according to headache status at age 7 (84% (n = 682) headache at 7 versus 85% (n = 7679) no headache at 7; 2 = 0.58, P = 0.45). To explore whether the main exposure was associated with differential censoring at follow up at age 33 we cross tabulated non-participation for all three outcome variables against headache in childhood. We found no evidence of an association between exposure and non-participation for multiple symptoms, headache, or psychiatric morbidity.
Prevalence of headache in childhood
We found a prevalence of headache at age 7 of 8.2% (n = 811), which increased to 15.4% (n = 1511) by age 11. Most headache occurred in those of a manual social class at both age 7 (manual 75.2% (n = 610), non-manual 24.8% (n = 201); P = 0.03) and age 11 (manual 77% (n = 1163), non-manual 23% (n = 348); P < 0.001).
We found no evidence of a difference in distribution of the sexes at age 7 (male 53.6% (n = 435), female 46.4% (n = 376); P = 0.1), but by age 11 significantly more females were reported to have frequent headache (male 47.8% (n = 722), female 52.2% (n = 789); P = 0.01). Overall, 3.7% (n = 366) of the sample had frequent headache at both ages.
Associations between headache and other childhood variables Table 1 shows the associations between headache and other variables in childhood. Those with headache were more likely to have a mother with a chronic physical illness that began before the participant was aged 11, or mental illness in a family member, but there was no significant association with having a father with a chronic physical illness. An association was found between headache in childhood and both depression rating at age 7 and separation from mother for periods of more than one week. Although the odds ratio for the association between exposure and parental divorce or separation was greater than unity, the small proportion of parents separated in this era provided insufficient power to detect a significant relation.
Prospective data
At age 33, 9.3% (n = 656) of participants had multiple somatic complaints, 14 .1% (n = 998) mentioned headaches, and 13.9% (n = 972) had evidence of psychiatric morbidity. All three outcomes were more common in women and those from a manual social class. Table 2 shows the relations between other psychosocial variables in childhood and the outcomes in adulthood. Overall, these results show a clear relation between psychosocial adversity in childhood and the three outcomes in adulthood. Table 3 shows the relation between headache in childhood and outcomes in adulthood derived from logistic regression. For all three outcomes there is a significant association with headache in childhood. Controlling for sex and social class, other variables in childhood and adult psychiatric morbidity made little difference to these results. Ordinal regression analysis revealed an overall odds ratio of 1.75 (95% confidence interval 1.46 to 2.10) for the association between headache in childhood and multiple physical symptoms and an odds ratio of 1.41 (1.20 to 1.66) for the association between headache in childhood and psychiatric morbidity.
Discussion
Children with frequent headache are at an increased risk of headache and multiple physical and psychiatric symptoms in adulthood. This is the first study using prospectively collected population based data, which confirms that children with headache do not simply "grow out" of their somatic complaint and may also "grow into" others. It is unsurprising that the strongest association was found for headache in adulthood. If common childhood somatic symptoms are regarded as signs of underlying psychosocial adversity and learned illness behaviour from parents, then the persistence of the same symptom into adulthood is plausible. Of course some of the participants with headache in childhood will have had migraine, which is known to persist into adulthood in many cases; this may have contributed to the outcome observed here.
Limitations
Information on variables in childhood relied on reports from the mother. Such proxy reports may not be entirely satisfactory. 21 22 For example, it is possible that mothers with either psychological morbidity or, indeed, multiple physical symptoms are more likely to report physical symptoms in their children. However, these factors were partly, albeit crudely, taken into account in later analysis by controlling for both chronic physical illness in the mother and mental illness in a family member.
Our study had three main outcomes. Participants were classified on the basis of self reported symptoms at only one point in time and were interviewed by nonclinical staff. Additionally, for the outcome of multiple physical symptoms it was not possible to determine accurately those participants who had genuine organic disease. Ideally hospital records are needed to identify such individuals. It is possible, however, to refer to the findings of other community based studies in which the prevalence of organic disease in participants with physical symptoms has been identified. In one survey, only 10% of headaches, back pain, and abdominal pain and 18% of dizziness in participants of all ages were considered to have an organic cause. 23 Since that study took place in a clinical setting, it is likely that the true prevalence of an organic cause in a young population based sample is lower. Furthermore, it is known that those mentioning multiple rather than single somatic symptoms are less likely to have underlying disease. The population we studied comprised adults at age 33, in whom organic disease is less likely to be a major factor accounting for such symptoms.
We chose a threshold of three or more symptoms somewhat arbitrarily to represent those participants likely to mention multiple somatic complaints in adulthood. Analysis of the data using a cut off-point of four or more symptoms did not, however, substantially alter our findings. Similarly, we chose four or more items endorsed on the malaise inventory a priori to represent those likely to have major psychiatric morbidity. Furthermore, the results of the ordinal regression analysis confirmed a significant association with headache in childhood for both outcomes.
That these children mentioned more physical and psychiatric symptoms in adulthood than those without headache merits consideration. As somatic symptoms in adulthood are associated with psychological factors, one possible explanation is that these physical symptoms represent an aspect of continuing psychological morbidity in this group. However, controlling for adult psychiatric morbidity resulted in a minor change only in this association, suggesting that this outcome may be partly independent of psychiatric morbidity. This contrasts with the literature on the outcome of recurrent abdominal pain in adulthood, in which such children's physical symptoms as adults are explained largely by concurrent psychiatric morbidity. 13 One reason for this difference may lie in the different method used to ascertain psychiatric data in that study. Psychiatric morbidity was rated by using a more detailed semistructured interview and may therefore have been a more sensitive source than our study. Secondly, although recurrent abdominal pain and headache share many common associations in childhood, they may differ in their trajectory into adulthood. Headache in childhood, although undoubtedly associated with psychosocial adversity in many cases, may nonetheless represent a more stable, specific phenotype than other common childhood symptoms. A further plausible explanation for the increased risk of physical and psychological symptoms in adulthood reported by these individuals is that it may reflect, at least in part, the way in which parents, teachers, and health professionals responded to their distress as children.
The pathway from psychosocial factors and somatic symptoms in childhood to somatic and psychiatric symptoms in adulthood remains unclear and needs further investigation. However, taken together, our findings of an association between both headache in childhood and psychosocial factors and headache in childhood and adult morbidity may have implications for the health of today's children and their future wellbeing. We suggest that the wide range of 
What is already known on this topic
Common somatic symptoms in childhood are associated with psychosocial factors and may increase the risk of physical and psychiatric symptoms in adulthood
No study has yet examined at the general population level the outcome as an adult of headache, the commonest somatic complaint in childhood
What this study adds
Children who mention headache are more likely to experience psychosocial adversity and to grow up with an excess of both headache and other physical symptoms and psychiatric symptoms professionals to whom a child with headache may present (including teachers, school nurses and doctors, general practitioners, paediatricians, neurologists, and child psychiatrists) should consider the possible role of underlying psychosocial factors in the child's symptoms. If such factors are present and amenable to change, it is possible that intervention may reduce the risk of the child developing symptoms as an adult. This may be even more relevant today than when these participants were children in the 1960s. Evidence shows that the prevalence of headache in childhood is increasing steadily in the developed world, 24 and if this is so there may well be a corresponding increase in somatic and psychiatric symptoms as today's children become adults.
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